Silencing Bach1 alters aging-related changes in the expression of Nrf2-regulated genes in primary human bronchial epithelial cells.
Nrf2 is the master transcription factor regulating the basal and inducible expression of antioxidant genes. With aging, the basal Nrf2 activity is increased but oxidant/electrophile-enhanced activation of Nrf2 signaling is diminished, and these changes are accompanied by an increased expression of Bach1, a repressor of Nrf2 signaling. In this limited follow-up study, we explored how Bach1 may be involved in aging-related alteration in Nrf2 signaling in primary human bronchial epithelial (HBE) cells. Silencing Bach1 with siRNA increased the basal mRNA expression of Nrf2 regulated genes including glutamate cysteine ligase catalytic (GCLC) and modifier subunit (GCLM), NAD(P)H oxidoreductase 1(NQO-1) and heme oxygenase 1(HO-1), in HBE cells from both young (aged 21-29 years) and older (aged 61-69 years) donors. On the other hand, Bach1 silencing affected the induction of Nrf2-regulated genes differentially in young and older HBE cells. Bach1 silencing significantly enhanced sulforaphane-induced expression of HO-1 but had no effect on that of GCLC, GCLM, and NQO1 in young HBE cells. In contrast, Bach1 silencing enhanced sulforaphane-induced expression of GCLC, GCLM and HO-1 but had no effect on that of NQO-1 in older HBE cells. In conclusion, these results suggest that increased Bach1 contributes to aging-related loss of electrophile-enhanced Nrf2 signaling.